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CONFIDENTIAL NPG REPORT NO. 1112
Seven Shot 30mm Ballistics Gun

PART A

NOP

l. The object of this test was to obtain experimental data on the
interior and exterior ballistics of a gun firing several projectiles
from a common cartridge case through parallel bores drilled in one
(1) piece of metal.

2. Based on the limited mumber of rounds fired from the Seven Shot
30mm Ballistics Gun, it is concluded that:

as Firing identical 30mm "Aden" projectiles, there is a
variation of about 4,5 percent in the velocities of the lsading
and trailing projectiles.

b. Firing identical 30mm "Aden" projectiles, the center
projectile usually emerges first, has the highest velocity, end
the least yav,

c. Yaw es high as 31° occurs at 150 feet.

d, ''elghting the center projectile so that it emerges last
does not improve the pattern of the others or correct the
excessive vav,

e. The average maximum dispersion is 28,6 mils at 2000 inches,
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CONFIDENTIAL NPG REPORT NO. 1112
Seven Shot 30mm Ballistics Gun

PARI B
INTRODUCTION

l. AUTHORITY:

Bureau of Ordnance letter I'P9-Re8a-JOW:mts, Serial 25921 of
20 September 1951 established Task Assignment Number NPG-Re8a-115-
2-52 for the tnst of a 30mm Ballistic Gun.

2. OBJECT CF TZST:

The object of this test was to obtain experimental data on the
interior and exterior ballistics of seven (7) 30mm projectiles vhen
fired from a common case through seven (7) parallel rifled bores.,

3. REPRESENTATIVES PRr.SEMNT:

Mr, Frank R, Marquardt of ReBa, Bureau of Ordnance, the Liaison
Officer designated in the Task Assignment, was present during the
firings. : d

PART C
DETAILS OF TEST

4, DESCRIPTION OF ITEM UNDER TEST:

The Scven Shot 30mm Ballistic Gun was manufactured by tiae
Naval Gun Factory, and consists of the following major parts.

a. Barrel (Bureau of Ordnance Sketch 147748)

b, Breeca (Bureauw of Ordnance Slketch 147749)

ce Receiver (Bureau of Ordnence Sketch 147750)

d., Rear Support (Bureau of Ordnance Sketch 147751)

es TFront Supnort (Bureau of Crdnance Sketch 147752)

f. Front Supnort Plate (Bureau of Ordnance Sketch 147753)
ge Yoke (Burcau of Ordnance Sketch 147754)

he Tray (Bureau of Ordnance Sketch 148856)
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CONFIDLNTIAL NPG REPORT NO, 1112
Seven Shot 30mm Ballistics Gun

This gun is basically an expsrimental device dosigned to nermit
the firing of scven (7) 30mm projectiles from a commion casec through
seven (7) parallel rifled holes drilled in ons (1) barrel. It is a
single shot weapon with its cup like breech secured to the barrcl by
means of interrupted threads. Tho recoil is cushioned by four (4)
40mm hydreulic¢e buffers and counterrccoil is accomplished by a 3"/50
barrel spring. Six (6) of the rifled holes are arranged in a circle,
60° epart, around tho seventh, vhich is centorecd. Thore is 15/64
inchcs of retal between thae grooves of cach bore and thosc adjacent
to it. Tho length of tho barrcl is 59-1/2 inches and tac totel
woight of this experimental gun in 827 pounds, Tho gun is siown in
Figuros 1 and 2,

Ammunition consists of modifiod 3"/50 casecs vhich havo becen
turned dowvn as shown in Figure 3, end shortcnod to an overall lcngth
of 6-1/2 inchos. A brass platc 1/2 inch thick, having seven (7)
30mm diamctor holes matching the holas in the berrcl, proporly
positions the scven (7) 30mm British YAden" ball projoctilcs. A
Mk 27 clcetric 3 inch caliber primer was uscd to initiate the
propcllant chargc,

5 PROCEDURES

As the normal muzzle velocity of the 30mm British "Aden"
projectiles used in this test is 2150 feet per second hen Ziired
in the "iden' gun, calculations were made to determine the »nroper
charge weight to approximate this velocity. A graph of tiae results
of these calculations is given as Table I. This graph, based on
IKR 4903 powder, showed that .85 pounds of propellant should give
the desired velocity, and this charge weight was used in all rounds
fired as it was found to give satisfactory pressures and velocities.
Two (2) conper crusher gages were strapped to the nrimer extension
tube in eacir of tie first three (3) rounds fired, hut were not used
thereafter as the pressures were found to be well vitihin the designed
limit of tihe breech. Cormnlete firing data are c¢iven in Table II.

Each nrojectile was painted vith a cdesign so that it could be
identifiec in high speed pnotozraphs, The projectiles and rifled
holes rere elso numbered, starting rith No. 1 at the one o'clock
position looking at the breecch of the gun and then clockwise around
the outer ring with No, 7 in the conter., The first designs, es
shown in PPisures 3 and 4, verce changed after the first 5 rounds, as
the projectiles could no% be proporly identified in the photographs,
and the designs shown in Figures 9 and 6 wore used thereafter,

CONFIDENTIAL
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CONFIDENTIAL NPG RIPORT NO. 1112
Seven Shot 30mm Ballistics Gun

A shorting mugzle contact and a shortins dovble screen of conper
vire were used to stert and stop a Potter Counter Chironogrsph end
obtain the time of flic¢ht of the leading projectile. I'rom this the
averege vzlocity of this leading projectile over a fixed distence
was computed. On the first two (2) rounds, the screen wes placed
25 feet from the muzzle but “hen it was found that hlast upset the
screen it vas moved to 140 feet on rounds 3, 4, and 5, and 145 feet
on rounds 6, 7, and 8, A Ballistic Syncro camera vas set up 6 incles
in front of tlie muzzle and § feet to the right of the line of fire
to record the emergence of the projectiles, The film speed of this
carera vas 900 inches per second and the results obtained are shorm
in Fizure 7. To obtain a group picture of the projectiles in flight,
an erperimental Ballistic Drum Camera with a film speed of 1050 inches
per second was set up 133 feet in front of the muzzle ané 49 feet to
the right of the line of firs, These photogranhs are given as
Figures 8 throvgh 13 and computed velocities of each projectile are
given in Teble III, A description and discussion of the Ballistic
Synchro Cemera is included as Annendix (G).

Patterns of the first five (5) rounds were takzn at 2000 inches
and the yamw of each projectile was measured. These patterns vith
the yav indicated are given as Figures 14 through 1%, In an attempt
to imnrove tuc pattorns and decrease yaw, thc No. 7 or centier »ro-
jectile was eighted to .73 pounds on round 4 and to .74 pounds on
round 5 so that it vould cmerge last. The average weight of the
normal projcctiles is .61 pounds. It was thought that the shock
wave from tihis projoctile was effocting the flight of the others,
but this did not prove to be corracct,

6. RESULTS .MD DISCUSSION:

Tho results of this investigation are prosanted in the form of
gh?tographs, ¢iazrems, graphs and Ta“los in Appendices (A) through
Fle

PART D
CONCIUZIONS
7. Bascd on thc limited number of rounds fircd from the Scven Shot
30mm Ballistics Gun, it is concluvded that:
a., Firing identicel 30mm "Aden' projocctiles, thero is a
variation of zbout 4.5 percont in the volocitics of tho loading
and trailinc projoctiles.,
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CO'FIDENTIAL NPG REPORT NO. 1112
Sover. Shot 30mm Ballistice Gun
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_ be Firing identical 30mm "Aden" projectiles, the center
projectile usually emerges first, has the highest velocity, and
has the least yav.

ce Yavw as high as 31° occurs at 150 feet.

d. Weighting the csnter prcjectile so that it emerges last
does not improve the pattern of the others or correct the excessive
yawe

e. Tie average maximum dispersion is 28.6 mils at 2000 inches.

PART B

ROCOEMINDATION

3. Because of tiz unsatisfactory exterior ballistics obtained in
these firings, it is recommended that no further tests he concucted
on this gun f{ring "Aden" p-ojectiles, as it is thouzht that these
projectiles nay “He unstabhle vhen fire& from a single barrel gun. If
additional information is desired on a multihore -reapon, it is
recommended that Tirings be conducted with projectiles designed for
higher velocities.

PART E
DISPOSITION OF MATERTALS

9. The gun and remaining ammunition components are heing icld at
the Naval P:roving Ground pending dispvosition instructions from the
Bureau of Orcénance,
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CONFIDENTIAL NPG REPORT NO, 1112
Seven Shot 30mm Ballistics Gun

The investization upon which this report is based was conducted by:
L. D. RUCK?R Lieutenant Commander USNR
Aircraft Armament Otficer
Aviation Ordnance Department

Thls report was prepared by:
lie D¢ RUCKIR, Licutenant Commander, USNR
Alrcraft Armamaent Officer
Aviation Ordnance Department :

This report vas rcvicewed by:
JOHN PIMK:R, Jre., Head Znginecr
Aircraft Armamcnt Division
Aviation Ordnancce Department
Je Co TALLZY, Director of Rescarch
bviation Ordnance Daopartmcnt
F, A, USOL, Captain, USN
Aviation Ordnencc Officer
Aviation Orcdnencc Department
C. C. SHAMBLE, Dircctor of Rescarchy Ordnance Group

s eI, . i i 5 S

APPROVED: J. ', BYRNS
Captain, USN
Comnender, Naval Proving Ground

pa
////.a_/ e, -
J.Jo I‘Lt ?UCKNER -
Captain, USN
Orcnonce Officeor
By direction
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CONMIDENTIAL NPG RTPORT NO. 1112
Saven Shot 30mm Ballistincs Cun

The Ballistic Synchro Camora, with which the victures of the
30mm projoctileos were takon, operates by matching tho vecloeity of
the IMAGE of the projoctile with thaet of a £ilm moving bchind e
slit placed transverscly across the film, Since tho image specd
is lower then tho objoct specd by the samec ratio as ths imagoe is
smallor than the object, it follows that by taking & small cnough
picture, the image speo& can bo reduced to a point where it is
possible to match this spced with the spoed of the film, It also
follows that if the film can bo moved faster tho ratio bdbetweon
objcet distanco and imcze distance cen ho menipulated to giveo a
larger picturc.e If the matching is perfoct, and ths projoctile
rot spinninz, a point on thc projcctile imeces will omain on tho
samc point of the film during the time the imago crosscs the slit,

For & spinning projcctilc tho cross notion of a2 point on tho
projcetilo surfacc rnust bo limited, by the vidth of the slit, to
an enount vhicn 'il1ll causo no mors blur than cen be tolcratcé.
Celculation shor's that this cross motion is only onc cighth (1/8)
of the forvard motion for & projoctilc with a spin of onc (1) turn
in twenty five (25) calibors. Thercforo, oight (8) timos as long
an cxposurc cen be usced with the Ballistic Synchro cemcre es vould
heve to be vsced to ''stop" tic projecetilo vith other tynes ol comeres,

Tho sizo of picturo vhich cen be trken of & small object is
linited by tiao highest spocd at which thc film can be transnorted,
For a large ohjcet,y tho sizc of picturc obtrinehlc is also linited
by the vidth of thc film, The group of projectiles undor coinsider=-
ation covers a good decl of spaco, which incrcascs as 1t gots
farther from tlhic muzzle. It must therofore ho considerad s a large
objcct, and sincc tho individvel projoctilos cro smeliy o lorze inmoge
is cspccially desireble in ordor to sce os nmuch deteil os nossible,

A Bcllistic Syneiro Comera of the drum typc, vhich noves a film 3.5
inches mide ct o moximum spaod of 1500 inehes o sccond wrs thorefore
provided for tio pictvures tckon 126 feot from theo nuzzle of tio gun,
This crera is cquippod *ith o 1l:ns vhich hes a foccl length of
23,6 inchos. It hes an opening of £/3.5. Tho ceonere caon tihcrolforo
bo placod far cnough from the treojcetory to be safo, and ot the same
tinc obtain & good sizod imcge. Tho film spced usca for tac first
picturce wes 1050 inches per socond. The srocter film speoed possible
will provide Tor tcking picturcs of projoctiles viidch have ¢ velocity
of 3000 ft/suc ot the scmo rotio of image to objoct usced for this
picturc., (1:24)
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The picturc of the projoctiles emorging from thc ruzz.
taken with a cenora having & 35mm £4lm moving at 200 incho:
The focel length of the lens used on this comere wes 2 inc:
naxinmun f£ilm spced for this cencra is 1020 inches & sccond.
retio of inage to objoet for the muzzle comecra was 1:28.

Sincc tic gun was under e canopy, a rack of flash bulh
to cover the tine of cmeorgence. The iight from these bulLs
about 50 milliscconds, which is cnough to cover thc pessege
projoctiles turough tho ficld of vicw of the rnuzzle ccmora.
auxiliary illuninction wos nceded for the larger ceonera, olt
the sun vos obscurcd by a light overcast,
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